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APPENDIX C

PLATES

Paragraphs in With
Plate Is MentionedPlate No.

c-l

c-2

c-3

2-3,4-16Open-Channel Flow Classifications

Pressure Flow Definition Sketch

Exit Portal Pressure

2-6,2-9,3-7

2-7,5-2d(2),TableD-~,
F-3e(l)

c-4 2-12a,c,d,e,g,g(l)(b),
g(l)(c),g(2)(~)>5-2c,
Table D-4

Resistance Coefficients, Concrete
Conduits

2-12f,4-2cc-5 Hydraulic Elements, Conduit
Sections

c-6 Flow Characteristics, Horseshoe
Conduits

2-12f

2-12g(3)C-7 Resistance Coefficient, Corrugated
Metal Pipe

c-8 Head Loss Coefficients, Abrupt
Transitions

2-13b,c

c-9 Loss Coefficients, Conical
Transitions

2-13d

Bend Loss Coefficients, Circular
Conduits

2-13e(2)(a)c-lo

2-13e(2)(a)C-n Loss Coefficients, Circular Con-
duits, Multiple Miter Bends

Loss Coefficients, Rectangular Con-
duits, 90° Circtiar Bends

2-13e(2)(b)C-12

2-13e(2)(b)C-13 Relative Loss Coefficients, Rectan-
gular Conduits, Circular Bends

C-14 2-13e(2)(b)Loss Coefficients, Rectangular Con-
duits, Triple Bend

2-14

2-19

C-15

c-16

Examples of Cavitation ~draulics

Air Demand, Primary and Secondary
Maxima

C-17 Air Demand 2-19

c-1
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Plate No.

c-18

C-19

C-20

C-21

c-22

C-23

c-24

c-25

c-26

c-27

c-28

c-29

C-30

C-31

C-32

c-33

c-34

c-35

Title

Sluice Location, Monolith Center
Line

Typical Off-Monolith Center Line
Sluice Location

Conduits, Circular Bends, Minimm
Pressure

Sluice Intakes

Pressure Drop Coefficients, Sluice
Entrances

Vertical-Lift Gate, Gate Slot
Details

Discharge Coefficients, Conduit
Tainter Gates, Free Flow

Discharge Coefficients, Fixed-Cone
Valves

Pressure Coefficients, Gate Slot

Incipient Cavitation Coefficients
for Slots

Sluice Exit Portal, Roof
Constrictions

Exit Portal Deflector, Allegheny
Dam Model

Sluice Exit Portal, Sidewall flare
with Roof Constriction, Red
Rock D= Model

Sluice Eyebrow Deflector, Folsom
Dam Model

Intake Loss Coefficients, All Gates
Fully Open

Intake Loss Coefficients, All or
Fewer Gates Open

Concrete Conduits, Intake Losses,
Drop Inlets

Vortex Formation

Para~aphs in Which
Plate Is Mentioned

3-1,3-3a

3-1

3-3b

3-4,4-21

3-6c,4-12,4-21

3-9a,3-13,3-l?f,4-15,
4-16

3-9b

3-10d

3-13

3-13

3-19

3-19

3-19

3-20

b-3a,4-21,D-8,TableD-4

4-3a,4-21

4-3a

4-3C

c-2
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Paragraphs in Ifiich
plate Is Mentioned

4-9,4-14

4-12,4-21

Plate ??0.

C-36

c-37

Title

Types of Conduit Gates

Pressure Drop Coefficients,
Entrance with Roof Curve Only

4-13,4-21C-38 Conduit Entrances with Roof Curve
and Side Flare

4-16c-39 Discharge Coefficients, Vertical-
Lift Gate

C-40 Definition Sketch, Low-Level
Outlets

5-2b

Stilling Basin Layout, Single
Outlet

5-2d(l),5-2h,5-”2iC-41

Stilling Basin Trajectory Modifi-
cation to Reduce Low Flow Eddies

5-2d(3)* C-41A
*

5-2k,5-6

5-4

6-1

6-2b(4),6-4a

C-42

c-43

c-44

C-45

Outlet Channel

Preformed Scour Hole

Water Quality Intake Types

Water Quality Outlet, Concrete
Gravity Dam, Rowlesburg Dam

C-46 Water Quality Outlet, Earth Dam,
Beltzville

6-2b(4),6-4b

Intake Structure, ”Multilevel
Detafl, Taylor-ille Dam

c-47 6-2b(4),6-4b

6-2b(4),6-4bC-48 Intake Structure, Multilevel
Detail, New Hope Dam

6-2b(5)

6-4a

c-49

c-so

Temperature Control Weirs

Multiple Penstock Intake Struc-
ture, Dickey Dam

c-51 Cylindrical Gate Intake Tower,
DeGray Dam

6-4b

C-52 Water Quality Intake, Earth Dam,
Beech Fork

6-4b

c-3

.





E
M

E
R

G
E

N
C

Y
S

E
R

V
IC

E
G

A
T

E
G

A
T

E

2/
~

~~

— -
“

T

IN
T

A
U

E
L

O
S

S
-

h
o

:
~e

(~
’~

_

--
\

—
—

-_
_

fi
P

I
~.

7
\

2$
E

N
E

R
G

Y
G

R
A

O
E

L
IN

E
(E

G

-’
N

C
H

Y
D

R
A

V
L

(C
G

R
A

O
E

L
IN

E
(H

G
L

)
/

_
~-

~p
:2

0k
i6

T
R

lc
p

n
E

ss
u

R
E

)

W
L

K
H

E
A

O
--

--
-

-
sL

O
r

/1
--

-

~y
P

IE
Z

O
M

Z
?

E
R

--
--

-
_

_

rR
A

N
sf

rt
:i

‘i”
—

‘=
$

-
@

—
.

A
—

-—
-—

—

IM
P

A
C

T
T

u
B

E
Z

*

,.,
-.

.

D
A

T
U

M
>

I
—

.
.-

--
L

b
--

—
-

K
,

D
AT@

M
I

@
-

“7

S
L

U
IC

E

b
b

C
O

N
D

U
IT

O
R

T
U

N
N

E
L

,
V

p

> —
P

R
E

S
S

U
R

E
F

L
O

W
D

E
F

IN
IT

IO
N

S
K

E
T

C
H

l-
r.

o
c9

~
0,

P (n o N

.
.

,,
,

,,
,

,,



EM 1110-2-1602
15 oct 80

1.

0.

0.

0.

0.

0.

0.

0.

0.
I 2 3 4 5 6 7 8910

SYM80L

o
■

●

v
x

6
4

;

T

v
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ENIO PROTOTYPE
FORT RANOALL MOOEL
fORT RANOALL PROTOTYPE
OAHE PROTOTYPE
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SOTTOM SUPPORT

NONE

LEVEL
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i ON 20
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AREA
SECTION (A)

WETTED
PERIMETER

(P)

HYDRAULIC
RADIUS

(R)

TnRECTANGULAR SHAPE

z

i

BH

@

CIRCULAR SHAPE

.vD2

4

2(B+H)

VERTICAL-SIDE HORSESHOESHAPE

r?
BH+~ B+2H+nr

2(H+nr)

BH

2(B+H)

4

2

BH+~

B+2H+nr

BH+T$

2(H+nr)

SLOPING-SIDE HORSESHOESHAPE 7r rz
,< H(B+AB)+~

Lo

7r f!z
H(B+AB)+~ B+2(H*+(AB)*)~+7rr

H
B+2(H2t(AB)2)%+mr

+B4 LAB

aL CURVED-SIDE HORSESHOESHAPE (USBR)
-t2r ~y 3.3172r2 6.5338r 0.5077 r

HYDRAULIC ELEMENTS

CONDUIT SECTIONS

FROMHDC224-2

PLATE c-5
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Sen/n2 ONLY
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a. FLOW CHARACTERISTICS OF USBR
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b. GEOMETRY OF CROSS SECTION OF
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LEGEND

A AREA OF FLOW CROSS SECTION H/2 CROWN RADIUS

y.
H
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HYDRAULIC DEPTH OF SECTION -A/T n MANNING ROUGHNESS
CENTRAL HEIGHT OF TUNNEL AND FACTORS
MAXIMUM WIOTH OF TUNNEL

CONVEYANCE FACTOR OF MANNING FORMULA= I.* AR%
WETTED PERIMETER

HYDRAULIC RADIUS-A/P
CRITICAL SLOPE FOR NORMAL OEPTH

WIDTH OF WATER SURFACE

CENTRAL FLOW DEPTH

SECTION FACTOR-A-
ANGLE OF HORIZONTAL DIAMETER WITH

FLOW CHARACTERISTICS
WATER SURFACE ON OPPOSITE SIOE HORSESHOE CONDUITS

FROM HOC 224-10
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K

1.0

0.8

0.6

0.4

0.2

0.0
0.0 0.2 0.4 0.6 0.8 1.0

EXPANSIONS

1 A2
v,

*1

A
: (EXPANSIONS) ,= (cONTRAc TIONs)

2 Al

CONTRACTIONS

6

v, I—
Al

I
V2

A2

2
v’

h~=K~

WHERE

he = HEAD LOSS, FT

K = LOSS COEFFICIENT

V = REFERENCE CONDUIT VELOCITY, FPS

A = CROSS-SECTION AREA, FT2

g = AccELERATION OF GRAVITY, FT/SEC2

CC = CONTRACTION COEFFICIENT

(FROM WEISBACH) HEAD LOSS COEFFICIENTS

ABRUPT TRANSITIONS
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+ FROM PLATE C-8

BASIC EQUATION FOR O=9W.

hf
K =—

v2/2g

WHERE:
kl=HEAD LOSS, FT
s =ACCELERATION OF GRAVITY, FT~C2

V, =AVfRAGE VELOCITY IN THE SMALLER
LOSS COEFFICIENTS

CONOUIT. FPS CONICAL TRANSITIONS

FROM HDC 228-4

PLATE C-9
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I
‘2 O.OH I

— =—(MITER BENDJ

.
H =W/2

-. --.-- ----- - --- --”

H=2W

‘2 1.0 H
..—

.

?

-.-

--

‘2 1.0 H -.—=—
r, 0.07H

\
-.

H= 2W

‘2 l.o H
—=—

4

\ I

+
. a

* I <H =W/2
I -

‘2 2.OH
.=—

‘1 I.OH

I

8 105 2

REYNOLDS NUMBER, TR

4 6 8

BASIC EQUATION

v’
hb=KZ

G

‘2 ‘mORclH

r,
w w

WHERE:
t

H = W/2 H=2W
— -----

hb = BEND HEAD LOSS, FT

K = BEND LOSS COEFFICIENT LOSS COEFFICIENTS
V = FLOW VELOCITY, FPS

9 = AcCELERATION OF GRAVITY, FTISEC2 RECTANGULAR CONDUITS

90 °Cl RCULAR BENOS

‘FromASME, item 64, andWES Tram.,item116)
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BEND DEFLECTION ANGLE @, DEGREES.

BASIC EQUATION

hb=CK ;2

WHERE

hb = EEND HEAD LOSS, FT

I= ‘ RELATIVE LOSS COEFFICIENT

K n 900 BEND LOSS COEFFICIENT (pLATE 12j

V = CONDUIT VELOCITY, FPS

g . ACCELERATION OF GRAVITY, FTISEC2

Gr2
•1

H

r,
w

H=W
e

~_ 1.5H
r, 0.5H

REYNOLDS NUMBER ASOUT ~,000 RELATIVE LOSS COEFFICIENTS
RECTANGULAR CONDUITS

(FromASME, item64)
CIRCULAR BENDS

PLATE C-13
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NOTE: m = REYNOLDS NUMBER

Dh = EQUIVALENT HYORAULIC OIAMETER

V = KINEMATIC VISCOSITY, fT2/SEC

,. 5 lo~

~=v’
v

BASIC EQUATION

hb. KV2/29

5

WHERE:
hb=HEAD LOSS, FT

LOSS COEFFICIENTS
v= CONDUIT VELOCITY, FPS
K= LOSS COEFFICIENT

RECTANGULAR CONDUITS
g= ACCELERATION OF GRAVITY, FT/SEC2 TRIPLE BEND
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~ HEAD LOSS =O.15AP .5.0’
8

} ~ ;.;-~
E.G. L.. —

o

-’6’W:I=I,,
-40 ~ I ]1 VArUK rKl=SJUK= ‘-2a. - 1 I I I

a. VENTURI METER

11 ~-- -*-+mm
0 Ii ; PR’ESSU’RE

-16 ‘ f~;.E
1 I
1/ II {

I I I I I

’48
VAPOR PRESSURE = -33.4 ‘

+~ -

AIR VENT

0
V = JO FPS— Q k ~:~’_

G_o =02
D’ I

GO VENA cONTRACTA (Cc = 0.67, HDC 320-3)

V =82 FPS

b. IN-LINE GATE

PHYSICAL CONDITIONS:

ATMOSPHERIC PRESSURE = 33.8 FT
AT 50” F AT SEA LEVEL (HDC 000-2)

VAPOR PRESSURE = 0.17 PSIA = 0.4 FT
AT 50” F (HDC 001-2)

EXAMPLES OF
CAVITATION HYDRAULICS

PLAm C-15
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2,00

(00 1 I 1
] 4~

1/”1
5V 4

, SUGGESTEDDESIGNCURIQE
0.60

0.40

La
0.

‘-oz”~

“’”w
Afill1.0 1 I I I

z
Q06 - v 6.OA I i v 5, ?Si

5.OX A>v

KiL;NSUE”6 R08ERTSON TESTS
\

~~w=0.0066 {F-1)’4
ao4 I

2 3 45 678910 20 30 ho

NOTE :F = V/~ (FROUOE NUMBER)

v = WATER VELOCITY AT VENA
CONTRACTA , F- :

B = WATER DEPTH AT VCNA
CONTRACTA, FT

q= AIR DEMAND, CFS

G= WATER DISCHARGE, CFS

LEGEND
~ PINE FLAT- H = 370 FT

O----4 PINE FLAT-H= 304 FT
*-4 PINE FLAT ‘H = 254 FT
~ Of NISON - H = 6.4 FT
x~ HULA H- H=24 VT

~ NOR FORK -H=154FT

TYGART ‘H = 92 FT

; S12LTZVILLE H= 114 FT
(3-TEST AvG1*

H = HEAD, POOL TO CONDUIT CENTER LINE

FIGURE5 ON GRAPH SHOW GATE
OPENING IN FEET.

● PR08 ABLY FREE FLOW
CONDITION

(F-1)

AT

TEMP
“F

So

AIR PROPERTIES

SEA LEVEL ATMOSPHERIC PRESSURE

KINEMATIC SPECIFIC
VISCOSITY OENSI TY WEIGHT

~T2/5~c SLUG/FT3 LB/FT3

1.69 x 10-4 2.26 x 10-3 7.35 x 10-2

60 1.36 x 10-4 2.m x 10-3 7.63 x 10-2

40 1.46 x 10-4 2.47 x 10-3 7.94 x 10-2

AIR DEMAND

FROM HDC 050-1

PLATE c-1
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C*

8

7

6

5

4

3

2

I

o
0 2 4 6

R/C

EQUATIONS

“2 “2
—=H, +~ , U=cp

‘+29 29 V2

~

NOTE:

6 10 1

@ = 22,5* FOR CIRCULAR CONDUITS

AND 45° FOR RECTANGULAR

CONDUITS.

H . PIC20METRIC HEAD FROM PRESSURE
GRADIENT CXTENSION, FT

V . AvERAGE VELOCITY, FPS

9 “ACCELERATION 0!= GRAVITY. FT/SEC2

HI = MINIMUM PIEZOMETRIC HEAD. FT

v, * vELOCITY AT LOCATION OF H,, FPs

CP - PRESSUR~ OROP PARAMETER
C =CONDUIT HALF WIDTH

F ROM HCD 228-3

CONDUITS

CIRCULAR BENDS

MINIMUM PRESSURE
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*. I

SECTION A-A

HALF SECTION INTAKE

w/3

w/2

SECTION B-B

.
A

OPERA TING
GALLERY

n

\
- ~ —SLUICE~ - y — . -i —.— -—
T
.j :::”

<6/

INSPECTJON GALLERY
~:. . ..’+ .

V:,:*: ..4 .,?.
. .

LONGITUDINAL SECTION

a. FLUSH INTAKE

K
7 TAINTER GATE

‘1

.*.
. . 4.’:4

:f.

i

---

LOW-LEVEL SLUICE HIGH-LEVEL SLUICE

b. PROTRUDING INTAKES

SLUICE INTAKES

PMTE C-21
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“ 0.2

●.

:
~ 04
c
L

:
u 06

E
K
0

: 08
>

2
u
a
a 10

12
0,0 0.2 04 0.6 0.6 1.0 1.2 1,4 1.6 1.8

&
D

P c. x —. r ORIGIN

‘‘Iy

3=033

T
PT.

a. SIMPLE CURVES

0,0

“ 02
*.
z

04

0.6

Oe

o

2
0.0 0.2 0.4 0,6 0,6 I.0 I .2 1.4 !6 16 20

P.c. oR,Gl:A—p‘~Y
I

x’ Y’~+—.
(032 0)2 1 +=0.32

T PT.

NOTE: $=067
CONOUIT HEIGHT
CONDUIT WIDTH = ‘ ’765 b. COMPOUND CURVES

~ , OIMENS1ON OF cONDUIT IN
OIRECTIOh CONCERNED, FT

L ❑ OISTANCE ALONG CONDUIT, FT PRESSURE DROP COEFFICIENTS

FROM HOC 211-1,1/1
SLUICE ENTRANCES

Mm c-22
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—

BOTTOM—-- --— .-

m
w~w;l(p-INCREASE TO 2W FOR

HEADS >250 FT

DETAIL OF ROOF SLOT

R

DETAIL OF SIDEWALL SLOT

NOTE: GATE LEAF, FRAME, AND LINER
MAY BE OF CAST OR WELDED
CONSTRUCTION.

VERTICAL-LIFT GATE

GATE SLOT DETAILS
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0.65 Om 0,75 0

OISCHARGE COEFFICIENT> C

BASIC EQUATION
LEGEND

Q= CGOB~
— vON MISES

F
WHERE

Q =DIsCHARGE, CFS
—-— GARRISON (THEORETICAL,

c =DIsCHARGE COEFFICIENT
FROM VON MIS ES)

~=GATE OPENING, FT

0 =WIOTM OF GATE OPENING, FT
H =ENERGY GRAD. EL. MIW~

(INVERT EL. +cGoI, FT

DISCHARGE COEFF

“

.~= GARRISON MOOEL (H MEASURED TO LIP)

Cl ENTS

CONDUIT TAINTER GATES

FREE FLOW

5

FROM HDC 320-3
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09

0.8 I
SUGGESTEDDESIGNCURVE / /

(SIX- vANE VALVES] J /

/

O.e

/ ~/

[

❑

v LEGEND
●.
~
~ 0.5

V WATAUGA PROTOTYPE VALVE NO 2, 0=8 O
“O FONTANA PROTOTYPE

k

D=7.0, —
❑ NARROWS MODEL 0=7.0,

u
0
u

;

<

m
E

‘SUGGESTED DESIGN CURVE

0.2

0.1

0
Ov

0.0 01 02 0.3 04 0.5 06

BASIC EQUATION

Q=CAfi

SLEEVE TRAVEL

OIAMETER

WNERE.

CGOISCHARGE COEFFICIENT
A= AREA OF CONDUIT M.4MEOIATELY uPSTREAM

FROM VALVE, FTZ

He= ENERCY HEAO MEASUREO TO CENTERLINE OF
DISCHARGE COEFFICIENTS

CONDUIT IMMEDIATELYUPSTREAM FROM VALVE, FT FIXED-CONE VALVES

FROM HDC 332-1, 1/1
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a20 n

1 I I 1

r

REFERENCE
PRESURE-—

~*~sso~

o 0.10 n
●’
z \ * -
~
u~ DEFINITION SKETCH

k
g

IAl
K o
2
2 0,00 \
u
a 5

0

. NOIE X/W= RATIOOF OISTANC~FROM
~WNSTREAM EOGEOF SLOT TO
WJOTH OF SLOT

w
00

-0.10 t
- la 0.0 I .0 2.0 3.0

x
w

k w . &

0.557W
l;12taper; imrease to 1:24 for

(MA Y BESOUAREI heads> 250fi.
1‘

fo, 091 w

a. PRESSURE DETAILS

-0,10

v
*.
z
w
G
$

~

u -0.20
a
~
m
: MINIMUM PRESSURE DOWNSTREAM FROM SLOT
&

-0.30
0.0 0.5 I ,0 1.5 2.0 2,5

EQUATION

Hd=CHV

y
o

b. MINIMUM PRESSURE

WHERE:

Hd = pRESSURE DIFFERENCE FROM

REFERENCE PRESSURE, FT

C = PRESSURE COEFFICIENT PRESSURE COEFFICIENTS
Hv = CONDUIT VELOCITY HEAD AT

REFERENCE PRESSURE STATION, FT GATE SLOT
‘ROM HOC 212-1/1, 1{2

LATE C-26
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*

● SLOTS A, B, C, ANDD
mlco

bb

Vo
* —

R —-
! ,

+

-“
+ ,

SLOTS E, F, G, AND H

1

h
Pc

+

11--

PLAN

*UF 1
DIMENSIONS RELATIVE TO W u;

SLOT TYPE R P L

t t:
4

A 0.425 0.200 2.50 0.36

0.425 0.42S .
SLOTS A, B, C, AND D 0.725 0.625 .

1.025 0.825 . .

,& ! : ::: ‘!w :’
L H . . 1.675 10.00 0.27

SLOTS E, F, G, AND H
NOTE: CONDUIT HEIGHT = 0.708W

DOWNSTREAM PI_AN OF GATE SLOTS

a. GATE SLOTS

0.556 W

FLOW -

“4

*

w * L9
I B 0.18 1

BASIC EQUATION:
b. AIR VENT AND ORAIN INLET PROFILE

hO-h
a. -; IF U> ~i, cAvITATION WILL NOT OCCUR

V20

WHERE, ‘g
VO . CONDu IT vEI_Oc ITy, Fps

he = PRESSURE HEAD IN UNDISTURBED FLOW, FT

h, = VAPOR PRESSURE OF WATER, FT INCIPIENT CAVITATION
~ = CAVITATION INDEX COEFFICIENT CO E FFO I C I EN TS F R SLOTS
g = ACCELERATION OF GRAvITY, FT/SEC2

mm c-27
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PLAN

,V ;.. -,
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n
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Q

0.5;7 D
.

1
-------

1.;1 D
4

Q SECTION DOWNSTREAM ELEVATION

EXIT PORTAL DEFLECTOR
ALLEGHENY DAM MODEL
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Y =0.00

ELEVATION

\ \

)
9

c

0.,7D+ 0.556 Q

b ‘ :

B B

--

VIEWA- A

SPILLWAY FACE

L

w 0“’+’”

0:”0. 0:’ T

VIEW B - B

0.89 D

po.J7D

B

““. ”:.”O .”. :.”.df: . . .
b .. . . .. .. . “0...’ ::. :?: ‘

VIEWC - C

SLUICE EYEBROW DEFLECTOR

FOLSOM DAM MODEL

PLATE C-31
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~ UPSTREM ELEVATION

K-.O.O7M; 0.16P K-0,C6M

(WES: PINE FLAT) (OROVILLE)

k●m

~
K- O.12M; 0.16M
K- O.19P 0.25P

(DENISON; FT. RANDALL)

=
~

K- O.13M

(NEW HOPE)

m
~

K- O.12M; O.ll P

(TUTTLE CREEK)
ROM HDC 221.1, 1/1

PM PM

K-0,06M K= O,1OM

(OAHE) (OROVILLE)

PrnFILE _

--

~ ~
K- O.33M K-1.21M; 0.57P

(TIONESTA) (BELT2vILLE)

8ASIC ERUATION:

WHERE:

~ . HEAO LOSS, FT

K = LOSS COEFFICIENT
V .VELOCITYINCONOUIT

PROPER, FPS
9 =ACCELERATIONOF

GRAVITY, FTISEC2

NOTE:

M . MOOEL OATA
P =PROTOTYPE OATA

SEE ALSO PLATE C-32.

INTAKE LOSS COEFFICIENTS
ALL GATES FULLY OPEN

PLATE C-32
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PRoFILE

c —

PLAN

K (TwO GATESI = 0.16 M
K IONE GATE) = 3.10 M

~1~ = O.w

(FT. RANDALQ

&
P~FILE

PLW

K (THREE GATES) = O.OS M
K (GATES 1 & 3) = 0.29 M
K (GATE 2) = 3.~ M

~1~ = 0.S27

(wAPPAPELLO)

k
PROFILE

PLAN—

K (FOUR GATES) = 0.20 M
K (THREE GATESI = 0.2s M
K (TwO GATES) = 2.o7 M

~/~ = 0.3? 7

(SARDIS)

PROFILE

L

PLAJ4

K ITWO GATESI = 0,22 M
K IONE GATE) = 1.S0 M

~{~ = 0.s0s

(EAST BRANCH)

L
PROFILE

:-
PLAN—

K ITHREE GATES) = 0.33 M
K IGATE 2) = 5.6SM

~J4 =0,423

(TIONESTA)

NOTE:

PROFILE

PLAN

K ITV40 GATES) = 0.57 P
K (ONE GATEI = 2,62 P

~[+ = 0.539

(BELT2VILLE)

&‘.
. .

.
-.. ~-. .

-.. . ~
----

PROFILE

PLAN

K [THREE GATESI ~ 0.20 M
K IGATES 1 & 3) = 0.40 M

~/+ = 0.631

[ARKABUTLA)

a-c EQuATION:

~=K:

wHERE
hq = HEAO LOSS, FT

K-= L053 cOEFFICIENT
v = vELOCITY IN CONDUIT

PROPER, FPS
9 . ACCELERATION OF

GRAVITV. FT/SEC2

NOTATIONS INC NCATE GATES OPEN.

M = MODEL OATA
P = PROTOTYPE OATA

sEE ALSO PLATE C-32.

~(~ = RATIO OF ONE GATE PAS3AGE
FLOW AREA TO THE CONOUIT AREA.

TO CONVE RT L= COEFFIC1 ENTS INTO TERMS

OF GATE PASSAGE VELOCITY HEAO. MULTIPLY
K BY THE SOUARE OF THE RATIO OF THE
OPERATIVE GATE PASSAGE(SI FLOW AR EA TO
THE CONOUIT AREA.

INTAKE LOSS COEFFICIENTS

ALL OR FEWER GATES OPEN

:ROM HOC 221.1,1. 1‘2

PMTE c-33

...
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llQ

OROVILLE

100

90

NONVORTEX REGION

80

/ (VORTEX)

70
/

i-
IL

.

~ 60
w
u

z
o
z 50

Vo RTEX REGION

w { i ‘
2
m
J /’
W /

40

/
t ,l_

I/

[ “:1 -
/~~-

30 NOTE: S = SUBMERGENCE. FT -

/ ENID v =vELOCITY IN

/ (VORTEX) CONDUIT, FPS

s

/

L

D =CONDUIT HEIGHT

20 -
OR DIAMETER. FT -

/

/’

10
/ >

0
0 40 80 120 160 200 240 280

OROVILLE
DEN ISON

ENID
-----

D

VD;

LEGEND

MODEL
PROTOTYPE
PROTOTYPE

GORDON (Symmetrical App RoACH)
GORDON (UNSYMMETRICAL APPROACH)

VORTEX FORMATION

Pum C-3
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PIER NOSE

D
.....:f

. .
. .

,4::!.
A’

i
. . .
.:&
ti:
“.;. ‘ ‘4. . .’. ~::

‘4”. .:

EM FRGEN CY

GATE SLOT-

T
“&
. .

4:
SERVICE GATE WELL

.“<.-

\F TAINTER GATE

TAINTER GATE

GARRISON DAM

EMERGENCY GATE SLOT

BULKHEAD 5LOT\ \
.

T v“

r

1

TRASHRACK SLOT
.4”!

d

/
SERVICE GATE SLOT

VERTICAL-LIFT GATE

FORT RANDALL DAM

TYPES OF

CONDUIT GATES

mm c-36
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CONDUIT

0.4

0.6

0.8

t
EaUATION

WHERE

Hd= PRESSURE DROP FROM POOL, FT

C ,PRE5SURE DROP COEFFICIENT

. .
0.0 0.2 0.4 9A 0.8 1.0 1.2 1.4 1.6 1.8 2.0

x

7

a. “SHORT” CURVE

0.4

NOTE: O. HEIGHT OF RECTANGULAR
CONOUIT SECTION, FT

OA
% <10 P CORNER

X= DISTANCE ALONG CONDUIT, FT

1.0
. -

N

‘c

0.0 0.2 0.4 0.6 0.s 1.0 1.2 1.4 1.6 1.8 2.0
~

b. “LONG’;CURVE

P.c.

t

;

:

:

I
t “SHORT” PT

+J
&

.—. — &--—-—-—-
.2

x

DEFINITIONSKETCH

HEIGHT-WIOTHRATIO= 1.785

PRESSURE DROP COEFFICIENTS
FROM HOC 221-2, 2/1 ENTRANCE WITH ROOF CURVE ONLY

PMTE c-37
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9
“ r~.%1 ; I I I L= OISTANCE ALONG CONDUIT, FT I

1
+’

NOTE: O- DIMENSION OF RECTANGULAR

z
GATE SECTION IN OIRECTION

:
CONCERNEO, FT ‘i

L~ I ty

k 0.8 “ t,
o
v
& i \- -
0
K i, \o 1.0 %
:

w

> i.
g \

<j I 1THREE - D/MENS/ONAL

COMPUTED II I I I I
7

0
: 1.2 1 - EQUATION

‘--- ------
.

“2
.x

---- ‘d=c%

TjO-D/MEjS,0N4L- ~y “, -

WHERE:

1.4 Hd= PRESSURE DROP FROM POOL, FT

C =PRESSURE OROP COEFFICIENT
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